Erythrocytic inclusion bodies were described by Pappenheimer, Thompson, Parker and Smith (1945) in three cases of anaemia, two of which were haemolytic anaemias of the so-called acquired type, both occurring in women. The third case, in a young man, was one of anaemia of undetermined type associated with splenomegaly. Splenectomy was performed in all three cases and it was only after this operation that the inclusions were seen. The bodies were mostly coccoid in form and of 237 varying size ; a less common bacillary form was also described. The number in any one affected cell varied from one to twenty or more.
They stained a reddish purple or purplish blue with Giemsa and gave a positive iron reaction with potassium ferrocyanide and hydrochloric acid. They failed to stain with Mallory's phosphotungstic acid haematoxylin, gave negative Feulgen reaction and did not take Gram's stain. Similar inclusions were demonstrated within the endothelial cells of the splenic sinuses in the spleens removed at operations. The two cases of haemolytic anaemia proved fatal, and, at autopsy, bodies similar to the erythrocytic inclusions were seen in the reticulo-endothelial cells of the bone marrow, liver, and lymph nodes. After extensive morphological and cultural studies, the writers concluded that ' although morphological characteristics suggest a relationship to intra-erythrocytic parasites, no conclusive proof of their parasitic nature has been obtained. ' They discussed an alternative interpretation that the inclusions were identical with the siderotic material of siderocvtes described by Griineberg ( , 1942 . In the course of a subsequent review of material from a wide range of cases, these observers found apparently identical inclusions in the peripheral blood in two of eleven cases of thrombocytopenic purpura, in four of sixteen cases of haemolytic jaundice, and in two of ten cases of sickle-cell anaemia.
In No. 7 was a middle aged man, but all the others were women ranging from 21 to 58 years of age. Nos. 1 to 4 were patients under our care, Nos. 5 and 6 were patients of Professor h. S. P. Davidson and No. 7 a patient of Dr. J. N. M. Chalmers, both of whom kindly provided us with case histories and liaematological preparations.
The blood and sternal marrow films were fixed or stained within 24 hours of their preparation. For the demonstration of iron the films were treated with equal parts of 2% potassium ferrocyanide and 2% hydrochloric acid in distilled water, and counter-stained with dilute carbol fuchsin. With this stain the most satisfactory preparations were obtained after formalin vapour fixation. The a CX dipyridyl and potassium thiocvanate technique described by Case (1944) Individual rods showed variation in thickness and some were club-shaped. ' Tadpole-shaped ' inclusions were frequent in three cases, in one of which they accounted for SO Aug. The red cell counts and the incidence of inclusion-containing red cells, with their relationship to splenectomy are set out in Table 8 . (Isaacs, 1924 (1945) found that the siderotic material of siderocytes occurring in flexed tailed mice stained blue with Giemsa, but they were not certain that they were identical with the inclusions of haemolytic anaemia because the latter were more sharply defined, stained more intensely and with a more purplish cast, were less numerous, and were more frequently diploid in form. We have shown that although the inclusion bodies in haemolytic anaemia stain usually purplish with Irishman they or their components not infrequently stain blue, that they may not always be sharply defined and that they may show a remarkable variation in shape and size. In view of these considerations it would appear that the siderotic granules described by Griineberg (1941a Griineberg ( & b, 1942 and by Doniach et al. (1943) are probably fundamentally similar to the Pappenheimer bodies.
Case (1943, 1945, 194(5) (Case, 1944 Progress. During the next month the jaundice persisted and the reticulocyte count remained at a high level. The red cell count was 1,590,000 on 3/11/45 when blood transfusions totalling 2?> pints were given. On 15/11/45 the patient became pyrexial and the red cell count had fallen to 1,190,000. Further transfusions of 3 pints were given and splenectomy decided upon. This operation was performed by Professor J. A. G. Burton on 18/11/45 when a spleen weighing 1200 grams was removed. Subsequently the patient's general and haematological condition showed a progressive and striking improvement. On 18/1/46 no jaundice was apparent; the lower liver border was just palpable ; the red cell count was 4,380,000 ; the haemoglobin 86% ; the reticulocytes less than 1% ; the plasma bilirubin 0.3 mgm.%, although a trace of urobilinogen was present in the urine. Microsplierocytes were still present, however, and the red cell fragility in hypotonic saline remained increased. The patient has been kept under observation during the past 18 months and has remained subjectively well with normal red cell counts and haemoglobin levels. In May, 1946, however, the reticulocyte count had again risen to 4%, and has remained at about this level in the succeeding period of one year. The aldehyde test for urobilinogenuria, moreover, has been constantly positive. On 30/7/47 the red cell count and haemoglobin were 4,330,000 and 94% respectively with reticulocvtes 4%. Inclusion Bodies.
Attention was first focussed 011 inclusions when, in a Leisliman-stained blood film prepared some four weeks after splenectomy, they were noticed within approximately 50% of the erythrocytes. This led to a review of filed preparations. The total erythrocyte counts and the incidence of inclusioncontaining erythrocytes are depicted in Table I and Fig. 1 Progress. The patient received a transfusion of 2 pints of blood shortly after admission to hospital, which resulted in some symptomatic improvement and a rise in the red cell count to 2,010,000. During the next month the red cell count gradually rose to 2,460,000, the reticulocyte count ranged from 7% to 16%, and the intensity of the jaundice fluctuated. Two more transfusions were given but the patient's condition remained much the same, and on 20/3/46 she was discharged from hospital at her own request, having declined to consider the question of splenectomy. At this time, the red cell count was 2,760,000 with 10.5% reticulocytes. She was readmitted to hospital on 4/4/46 severely anaemic and jaundiced following a liaemolytic crisis. The red cell count was 1,220,000, the haemoglobin 33%, normoblasts again being prominent in blood films. Blood transfusions were given and splenectomy was performed by Professor J. A. G, Burton on 12/4/46. This operation was followed by a marked improvement in the patient's general condition. The jaundice rapidly cleared, there was a progressive rise in the red cell count and a fall in the reticulocyte count and plasma bilirubin. She was discharged from hospital on 16/5/46 when the red cell count was 4,110,000, the haemoglobin 90% and the reticulocytes less than 1%. The red cell fragility in hypotonic saline was still increased. The patient has since been kept under observation as an out-patient. She remained well for a period of six weeks, but on reporting in July, 1946, she complained of a return of fatigue, and dyspnoea on exertion. Since the beginning of June there had been a progressive fall in the red cell count and an increase in the reticulocyte count. On 6/8/46 the red cell count had fallen to 2,300,000, the haemoglobin to 62%, the reticulocyte count had risen to 14% and the plasma bilirubin to 2 mgms.%. The patient refused readmissiou to hospital. She reported again on 12/9/46 when a remarkable spontaneous improvement was evident. She felt well, her red cells had risen to 4,100,000, her haemoglobin to 90% and the reticulocyte count was less than 1%. The urine no longer contained demonstrable urobilinogen. During the succeeding period of observation this improvement has been maintained. On 9/3/47 the red cell count and haemoglobin were 5,100,000 and 105% respectively with reticulocytes less than 1%.
Inclusion bodies. The total erythrocyte counts and the incidence of inclusioncontaining erythrocytes are shown in Table 2 Progress. Repeated transfusions of packed cells and whole blood were given, and on 20/8/46 splenectomy was performed. This was followed by improvement in the patient's general condition which was accompanied by a rise in the red cell count and a fall in the reticulocyte count. On 11/9/46 the red cell count was 3,000,000, the haemoglobin 60% and the reticulocytes less than 1%,. The subsequent progress was complicated by the development of a subphrenic abscess and the red cell count and haemoglobin began to fall once more. The anaemia progressed and was associated with a persistent increase in reticulocytes and in the excretion of urobilinogen. When last heard of eight months after splenectomy, the red cell count was 1,220,000.
Inclusion bodies.
The erythrocyte counts and the incidence of inclusioncontaining erythrocytes on the dates on which preparations of the peripheral blood were examined are set out in Proteolysed liver and repeated transfusions were given without improvement, and on discharge from hospital on 5/11/45 the blood level was the same as that on admission. She was readmitted on 21/2/46 when the clinical and laboratory findings were substantially those of the preceding admission. On 29/4/46 splenectomy was performed, and this was followed by an improvement in the patient's general condition. On 24/5/46 the red cell count had risen to 3,130,000 and the haemoglobin to 70%, but on 11/6/46, four days before discharge from hospital, the red cell count had fallen to 2,660,000 and the haemoglobin to 60%. The last information of this patient, obtained in August, 1946 , was that her condition had deteriorated and further transfusions were being considered.
The total erythrocyte counts and the incidence of inclusioncontaining erythrocytes are given in UiGENDS FOR I'EATES 3 to 7.
Plate 3.
Peripheral blood films from cases of acquired haemolytic anaemia after splenectomy stained with Eeisliman. Fig. 1 Fig. 3 . Example of irregular masses. Fig. 4 . Examples of amoeboid form of inclusions. Fig. 5 . Multiple very fine inclusion bodies. Fig. 7 
